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Tevatron pp collider

v" Main Injector: injector optimizes p production . ﬂ\‘\”“'”'"’““’“

v' Recycler: store and cool p (ready 2004) TEVATRON K"Em”'“
v' Collision rate: 396 ns crossing time Vs w

(36x36 bunches) > ~ 2M collisions per second { e K \\/2 ke

Q\ \ ANTIPROTON

v’ Center of Mass energy: 1.96 TeV A SOUAC
) ﬂ%leJEUOSTEH

‘/ f:f/ LINAC

COCKCROFT-WALTON

Today: record luminosity: 3.7 x 103! cm-2s-!
4 to 7 pb! /week delivered

Goal: inst. luminosity: O(1) x 1032 cm-2s-!
16 pb-! /week delivered & i B b

Dec2002

Results of this talk based on [Ldt<70pb
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v x-section bb is O(10°) larger
than e*e- @ Y(4S)/Z°

v Open wide spectrum of B hadrons: ¥
B+, BY, B,, B, A, & - | N

NN
-

Total inelastic x-section: ~ 103 x o(bb

A =

THE SOLUTION:
BRs for interesting processes: ~O(10-6)

- S/B at production @ Tevatron is: ~ 1/10°
- S/B at production at B-factory ~ 1/106 Ver'Tex deTZCTOt"

Mean multiplicity of tracks/event ~ x4Y(4S) +
- Combinatoric background

Trigger

Events pile-up within the same beam x-ing
- Combinatoric background
- Typical S/B at analysis level : ~ O(0.5+5)
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Y Tlme of fllgh
SCIHTI' PID (p.K,m)
100 ps @ 140 cm

2D-silicon tracks »/ *Y \* —__ g A e
atLevelz  BAAALE “'; :
e XAt o >§\

| B events from | 2o N\l W ___,..
background < - i |
reconstructing a >~ @

decay vertex —
Tr'ackmg Cm

displaced wrt the dr'lf’r chamber' (m 1 47T)
point of P gy - 3D-track, 7/8 layers, | n| <2, 1.6 cm<R < 28 cm
Inferaction %

- 100 ns drift ,0.3m<R<14m, o(1/Pt) ~ 0.1% GeV!, dE/dx info




B Triggers and data samples

Larger yield: lower Pt threshold wrt RunI: e (11): 8 (2.2) >4 (1.5) GeV
Better S/N - trigger on long-lived decays (displaced tracks)

Di-Muon (J/v)
Pt(n) > 1.5 GeV

Displaced trk 2-Track Trig.
+ lepton (e, p) | | prctrk) > 2 Gev

J/y modes down to IP(trk) > 120um IP(trk) > 100 um
B AI) (O Pt(lepton) > 4 GeV fully hadronic modes
Semileptonic modes
- CP violation .
- Bg mixing
- Masses, lifetimes - High statistics lifet. ,
- CP asymmetry in
- Quarkonia, rare - Sample for tagging 2-body charmless
decays studies decays
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m(u*w) [MeV/c’]

Detector calibration:
p scale & B-field correction

O "[868_— +before corrections
MASS SCALE MCDF - MPDG AM(PT) E} . a—;f;eeir;cctl and fit bias rm’iidI
=, [ |
Use J/vy to correct for B field and g 1904 TH*HLJW’
. e 1862 DO -
energy loss: Dol ot L
o = H'J:LH
G(SCGI@)/SCGIC ~ 0.02% 1858_ CDF Run 2 Preliminary
1856 ——————L
3105 - CDF Run 2 Preliminary slope S 1- ° 130 D, [GeV1/50]
[MeV/c®}/[GeVrc] 180F T —
3100 - Add B scale cor'r'ec‘rlon anity >160 15\ oo fun e Prelminary
g 0009 x0065 | check - 4
3095— Tune mlssmg material : 8. ook
F et 0.022 + 0.065 with B120;
3090 ., e et 0.301 % 0.065 2%
FCorrect for material in known 80
2 ) 60}
3085; GEANT- ) 1.388 + 0.074 SIQHGIS: 40}{*#1
3080 20¢
- /QVTI‘GCI(S D%and T 0=
3075 A R

pt of J/wv [MeV/c]




Mass measurements

CDF mass APD%
(only ~20 pb1) OcoF

B+ |52806+17+11 |08

B, |5279.81:19+14 Q.2

B, |53603+38+% g; 21

w(2S) |3686.43+054 09

D - D* mass difference
Both D 2¢ © (¢=>KK)

Am =99.28 £ 0.43 £ 0.27 MeV
PDG: 99.2 + 0.5 MeV
(CLEOZ2, E691)

Systematics dominated by background

modeling

M(B,) is already the
second best in the
world (after CDF RunI)

O - CDF Run Il Preliminary
= 350 D", D,—¢m, ¢—KK

ob—Lt L . 1 . .
1.80 185 190 195 2.00 %.05
KKz mass [GeV/c ]




Exclusive lifetime B, > J/vy ¢

Probe of CDFII vertexing performance

Important for T(B.)
simultaneous T(B:,)

measurement

Lifetime (ps) | s stemar.

B+ | 1.57 £ 0.07 + 0.02 | &stafist.
errors

By |1:42£0.09£0.02 | gready @

B [1.26 +0.2 +0.02 Run T level

T(B) - +
) 0.89 + 0.15

T(BJF)' = 1.11 £ 0.09 >F - Moriond EW -
7(B,)

Use control channels: B, > J/v K*and
B, > J/y K

Main systematics from alignment and
resolution function

L=70pb’
E _Bs > J/\|!(|) '+ data
B ol Hex(sio)
3 ct(Bkg)
w0
8 Fit prob: 97%
e
O 10 |
C
5

- 0.1 0.0 0!1 U.lz 0:3 5
ct, [cm]



B; (1): from di-muon

B, > J/y ¢ > [uu] [KK]
* Weak phase of V..:

Time-dependent asymmetry in
decay rates. (quick oscillat.)

Needs tagging

Mix of CP-odd/CP-even states
- additional dilution

- angular analysis required

- AT, :

S

Exclusive lifet + angular analysis

ONLY @ Tevatron

Candidates per 5 MeV/c >

CDF Run Il Preliminary, L=70pb"

22f B. — Jiy ¢
20f- 74+11 signal
1s=World's largest | ¢ candidates
16F Bs fully 't L > 100um
'“E reconstructed

12—

o sample }

¢

6

4_

I

535 540

545

B, Candidate Mass, GeVic

Yield/Lumi = 2 x RunI
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B. (2): from: m
lepton + displaced track
B, 2 D/v> [¢on] Iv > [[KK] n]lv ONLY @ Tevatron

CDF Runll Preliminary 60 pb

HIGH STATISTICS SAMPLE: 3 250 ..
T ) e ]
Inclusive lifetime: 2 1(8,) 3.200:_9 o, . 355220
& N,, :112+19
* Mixing (moderate X.): s
2150
good S/N, limited time o 385 + 22 D.s
resolution: back-up sample % 100k 11
p Samp £ 100" 112 +19 D*
Systematics of trigger bias = -
3;;‘3 Efficiency vs ct >0 R ' +++
S e N

| |
j 2.0 2.1 2.2
0.20

1.8 1.9
020E MC Wp,'y\ﬂw Yield/Lumi ~Run I X 3  wmassk'knicey]

ooe ~ S/N~RunIx?2
000 = — %7 o3 =W - March 03
ct(B) (cm)

0.25

ARBITRARY UNITS




11

B. (3): from 2-Track Trigger

Many fully reconstructed channels  * B; mixing: "golden sample”
N for x, > AM
ONLY @ Tevatron

. . Needs:
B.> D{'t, B, > D{'3n, » wemp

- Excellent proper time
B, > DS( )- DS( )+ resolution

y, :
Combine them to reach high statistics Good flavour tagging

| Monte Carlo Data February 26th 2003 CDF Run2 |

C D; Uncorr. Mean: 5138 = 8 MeV Ds Uncorr. Me
Sigma: 66 + 10 MeV Sigma:

MonteCarlo

B— X
XcontainsD.—» o=

90

: 5367 + 2 MeV
16 + 1 MeV

B,~ D= control sample

C 'H' B,» D n*

80 |

70

o

events (10 MeV/bin)
»—k—c |
events (20 MeV/bin)

8
—F—

40

30

80 —
60 + + 20 —
wl Yield: 413 + 40 events =
F Uncorr. Mean: 5.271 +0.002 GeV 10—
M Csigma: 20 + 2 MeV = | | | | Iz |
DE_ 1 1 1 1 5-|1 1 1 1 1 5!2 1 1 1 1 5!3 1 1 1 I5_|4 1 1 1 Iﬁ_lﬁ 1 1 1 Iﬁ_ﬁ u : 4.6 : : : 4.8 : : : 5 : : : 5.2 : : : 5.4 : : : 5.6

Candidate Mass (GeV) Candidate Mass (GeV)
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B. (3): from 2-Track Trigger

B. > D> [¢n] = >

Fully reconstructed

DNLY @ Tevatron

‘ 65+ 4 pb" February 26th 2003 CDF Run 2 PRELIMINARY|

% 45 > YLiJiI:;rr. Mean: Zﬁﬁitr) 2102‘30“;?: > YLiIiI:;rr. Mean: :(;53 110:::;:5
E 40 i Sigma: 67 +21MeV Sigma: 20 + 4 MeV
Promising: s DATA 40 £ 10 D,
- ¢ 255— ‘ -+ *
other hadronic E J’ H i 65£ 20D,
channels to be seen E % Jr J[
soon wE- h. M +
sE D, % H
E | \ |

-9
o
B
-]
o
o'l

5.8
Candldate Mass (GeV)
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A, (1): from di-muon

Ay > Ty A 9NLY @ Tevatron
@y PQCOHSTPUCE' i CDF Run |l Preliminary, L=25pb"

Nu o A, = Jy A
> 163 +7 signal
T(/\b) % 14;—27 + 7 €V'|'S ) Ezngida%es
Lifetime > 1) g 1
discrepancy with theory: £ ™
is it valid for baryons? E 6;} * i t 1 |
O
Mass TR H |
\Iﬁtﬁw\lw + | HSI?H +53
uupn Mass [GeV]
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Ay, (2): from
R P’ron + dlsplaced track

9 [pKTC] lV CDF Il Preliminary 60 pb -

* Branching Ratio

1 dr
* Measure - —

I dQ°
Q2= m(lv))

important for theory

AbaA lv
200[- A.—pKn
_ Yield:640+60

Events/3 MeV
Z

Experimental challenge:

disentangle from decays
through excited baryons

CoOF T Sr2007

Ttz Time of fligh’r

2. 2.30 2.35 240 245
pKn Mass (GeV)

Yield/Lumi = 4 x RunI
S/N~2xRunI
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Ay (3): from 2-Track trigger

Ab - AC (" é[pKTC] T

Fully reconstructed channel
—~ high resolution on secondary vertex

T(A)
7(B°)

Precise Lifetime -2

Discrepancy with theory:
Is it valid for baryons ?

BR still unknown

D. Tonelli - B Physics at CDF - Moriond EW -

| CDF Run2 PREL

CDF Run 2 PRELIMINARY 65pb’ |

Normalized B reflaction on MC study
T L Lﬁ-ﬂ-

Ap > AL T .
A, > p K a*

fary
N
(=]

—

(=]

o
LN

Events/0.005 Gev
&~ o [}
c T c T T T c

N
(=]

.2

W |
WNO
f “—L prp
pKn Mass [GeV] YET

5.4

bKnTc Mass [GeV]
|

T

2.3

2.35 2.4
Candidate Mass (Gev)
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B>h*h- from 2-Track Trigger

BB, )> Kr, nn (KK,Kr) FIRST charmless B @ hadromc coll.

L 55i4pb

450 T

Eano + CDF Run 2 Prehmmor’y ]
CP asymmetry = sin2(p + vy) o + _
-Time dependent analysis éfm ) + N i;ﬁ{; o
—Tagging z . _ + + Mean 5.241+0.004 Ge‘-.f/l::;_
- Exploi'l' xs >> xd 250 | + Width 0.041+0.004 GeV/c™
200 ++ —

Direct CP violation in By = Km _ ++++ 301 £ 27 evts
. 150 = + B
-self-tagging ol ++++ ]

I +

Extract yield of each individual s | o g |
Channel: 0 -u..I..|I|..I...I..-I...I...I...I...‘-F

4.2 44 486 4.8 5 5.2 54 56 58 6

- Branching Ratio Bs “>KK/Kn S/N better than 7*n Mass [GeV]

expectations ﬁ

D. lonell - B Physics at CDF - Moriond EW - March 03
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B>h*h- from 2-Track Trigger

Experimental challenge: 1eq, CDF Runll Preliminary

‘D> Dx separationx1.16 ¢
3000 D’ Kn

- (Pt > 2 GeV/c)
25001

E' L E 1500

E T hs B
3 a PEE
= 08 B ~onE B L
TP J‘L R B
SPEFE EPEFETETE B B P P [ P EPEPECEE A PA A B B
4.5 5 5.9 B 4.5 5} 5.5 & B
1 Mass (GeV,/c?) B Vo)

Disentangle 4 channels:

Number of entries

S T — 5002_

BS9 KT[:EBS9 KK %5 10 ;"1|5""/éo 25

s £ Sos b dE/dx [ns]
/

Final resolution

| _ expected is
kinematics i

o
D. Tonelli - B Physics at CDF - Moriond EW - Mc GACPNO(15 /O)
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Summary and Conclusion

CDFII today: the detector is well calibrated, scale
of masses and vertexing resolution are accurately
understood providing lifetimes and mass
measurements already competitive with RunI
results.

Promising perspectives for the flagship analyses:
tuning of the machinery to study B. mixing, Alg,
Ay, charmless B-decays and many other topics
unique to Tevatron is in progress.

CDFIT is underway to produce exciting new results

D. Tonelli - B Physics at CDF - Moriond EW - March 03
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Backup Slides
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Luminosity

»Goals for the RunII: Luminosity improvements

NOW MEETS EXPECTATIONS

Soottar NOW MEETS EXPECTATIONS

Accumulator
Debunchar

B 2x1032 cm-2sectwith Recycler

E 2 fb! RunII
» Today:

B 3.7x103! cm-2sec!

B 7 pbl/week

E ~70 pb-! available for winter
conferences

Needs more work |

Main Injector

Recycler ’ NOW MEETS EXPECTATIONS

| Needs more work |

| Needs more work

Tevatron
2% Fermilab

Mon Jan 6 12:15:36 2003

| Luminosity with Tevatron store number |

8310 *
$ e _:
E AT |
Still a factor 1.3+2 below expectations, * £ | v
but constantly in progress =
~x5 during 2002 - -
D. Tonelli - B Physics at™CDF - Moriond EW - Marc . , L L
Dec 31,01 Jul 02,02 Dec 31,02

Date
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Quadrant of CDF IT Tracker

1 | TIME OF FLIGHT END WALL
20 = . HADRON G

CAL. 3 O

N=2.0 COT : large radius (1.4 m) Drift C.
' 96 layers, 100ns drift time
Precise Pt above 400 MeV/c

Precise 3D tracking in [n|<1
G(1/P7) ~ 0.1%6GeV ; (hit)~150pum

2.0 3.0 m » dE/dx info provides 1 sigma K/=
LAYERO0O  SVXII  INTERMEDIATE SILICON LAYERS separation above 2 GeV

1.0 —

END PLUG HADRON CALORIMETER

mT]:S.U

30
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CDFIT Trigger system

caL [[cor - svx | s |+ 3 levels : 5 MHz (pp rate)
— 50 Hz (disk/tape storage rate)

4

XFT |— XCES almost no dead time (< 10%)
~(| XFT:)'EXtremely Fast Tracker"
XTRP COT track reconstruction at Level 1

* Pt res. Apy/p2; = 2% (GeV-1)
- azimuthal angle res. A¢ = 8 mrad

L1 L1
CAL TRACK

Matched to L1 ele. and muons

—1 i i enhanced J/y samples
GLOBAL
L1 * \ 4 \ e "
svr | ——» (SVT:)Silicon Vertex Tracker
L2 - recise 2D Silicon+tXFT tracking at Level 2
CAL * impact parameter res. o4 = 35 um
Offline accuracy !!
I‘:’E%ﬁ ———»| TSICLK  [¢—

D. Tonelli - B Physics at CDF - Moriond EW - March 03
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Trigger on displaced vertices

TRANSVERSE
. PLANE
Typical Byct for B hadrons : J}\P
~2x370+500 um ~ 0.5 =1 mm_Jp.ram \
. : Y& :
“+» Typical resolution on@ vertex
“impact parameter” wit
silicon vertex detector is: R
O1p = 30 um (9 B@Gm SPOT = 50 um BT’YCT “’.‘ :
«% Secondary
tex
x IP discriminates B from background :
% IP(B tracks) » IP(BG tracks) Track
» Available at second Level of Trigger from B
2D Si tracks within 20us

Online, deadtimeless
D. Tonelli - B Physics at CDF - Moriond EW - March 03
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Hadronic Triggers

: 2 XFT tracks
Pr>2 GeV
A < 135°
Pri+P12>55

Level 1

B> nn
B> K=
B;—> KK
B;—> K
Ap — p ©(K)

Level 2 | 1/100

"

d > 100 pum

20° < A < 135°
ny > 200 pm
dg < 140 pm

d> 120 um
2° < Ag < 90°
ny > 200 pum

1/1000

Level 3

v

& Mass cu

SAME with refined tracks

ts

D. Tonelli - B Physics at CDF - Moriond EW - March 03




Trigger (XFT+SVT): )
Performance today

Ture on 1.3 GeVic | 10 -
3 .w'*‘* AR A N SVT Efficiency )
rm’;—:*— mimmtunnﬁuem;sarn(mchn;l:rm%ff 05T ”F*é i * ’
e e ~Dhrs @ 4107 1 AT i
w— >95% pen P>1- 6 GeWc =L e (2 Eald os ++ - {
g 'f? '1;' T ahspT(Gewc; o5 [ o catSimisvtsim
SVT Tmpact Parameter distribut0 4 foninboreibossb bk okt

=

A\ A BRI\
O = 48 pm (includes 33pm beam spot)

Onling

~ ONLINE D° - K=

Tracks per 17pm bin

Il ‘ Il Il Il Il Il Il Il Il
3 14 15 16 17 18 19 2 21 22 23

K= Invariant Mass [GeV/c ?] » Mo r

T Pt (GeV/¢)

Today ~90%




_
LY 5
L 14
s T
A
12
\: *
[-= N
S
p
(4]
a
08
0.
K
T
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TOF: performance today ..

CDF Time-of-Flight : Tevatron store 860 - 12/23/2001

a 0.5 1 1.5 2

Momentum {GeVic)

p(K*)<1.5 GeV/c (no PID) | | p;(K)<1.5 GeV/c + PID
~ 6000 ~ 600
8] =
= L -1 = L -1
v Ldt=1.5pb 2 Ldt=1.5pb
i‘aaa— ~- 500/ TOF
g L g | /At/c,/<3

7]
-_E_’maa— £ 400(—
° No TOF | “ |
3000/— 300|—
2000— 200(—
i N(p) = 2354+ 325 i N() = 1942+ 93
1000 N(bkg) = 93113 100l N(bkg) = 4517
| | I P I TS NN N N S S T S TS L | P TR T S AT TR TN N N TR T S N R
0.96 0.98 1 1.02 1.04 1.06 1 J 0.96 0.98 1 1.02 1.04 1.06 1 Ej

Resolution ~120 ps (first calibration round)

Already useful for PID

Reconstructed mass VS p

BG reduction x20 @ 80% eff.

d— KK~

.08 1
M(K*.K') (GeV/c®)

.08 .1
M(K*.K') (GeV/ic®)




Events/5 MeV/ic 2

30

20

Masses

[ CDF Run Il Preliminary
o5k

’ N(B)=82.4 +11.5

o 9T, o et

D. Tonelli - B Physics at CDF - Moriond EW - March 03

53 54
B, candidate mass [GeV/c 2]

Events/5 MeV/c 2

30F CDF Run Il Preliminary

N(B*)=152.7+14.0

B* candidate mass [GeV/c ]

27
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Lifetimes

COF Run Il Preliminary L=70pb"
D:.:_,_-. 20 B — Jiy K* 747433 =signal
< 180 + candidates
Emn Fit prob: 71%
1]
o 140 . .
&12:1 'rzliminary L=70phk
+
g 100 'K ~data
] l .
E Baf & i J\_L_&*:ﬂ'% .P\ [ Je(si)
60 t J | cr(Bha )
4 '( W ce(Bray)
x . . . . Fit prob: 13%

L]

o
2
=

L

180
160

144

o120

ates

—
(=]
[=]

candid

E 28 8

53a 835 5.40

candidate mass, GeVic ®

01
CODF Run Il Preliminary L =70 pb’
- B = Jy K™ 378+27 signal

2 candidates

: Fit prob: 34%

—

T
L]
&
—— '
——
—a
*
-
——

534 535 540
candidate mass, Gevic *

a.a ai

COF Run Il Preliminary

L=70pb"

B” — Jy K"

- data
[Jerisi)

W cu(Bha,)
Fit prob: 19%

ai az

cr(Bkg )

[
ct, em




Di-muon : sin(2B)

By > J/w K 2 [un] K

B? Candidates with SVX muons
T I T T L l T LI LI | T T T

BenChmar‘k Of B thSiCS i 103 + 14signal events |
performance of detector: ' ~20pb”

sin(2pB) analysis uses all experimental
ingredients and RunI cross-check:

Events/I10Me n’c2

-Reconstruction (Vertexing)

-Time dependent Asymmetry
-Flavor Tagging (dominates in error)
Yield = RunI x 5

5.10 5.20 5.30 5.40 5.
Mass JAYK 0 (GeV/c’)

D. Tonelli - B Physics at CDF - Moriond EW - March 03




Displaced track + lepton (1) :
semileptonic B

High statistics, excellent S/N ratio wrt to RunI:
Signal yield ~ RunI x 5, S/N ~ RunI x2

Mass, lifetimes x-check and use this sample to measure
effective dilution of tagging algorithms

o _ EDRRunNRreliminary Luminosity 60pb ™ CDF Run Il Preliminary Luminosity 60pb ™' CDF Run Il Preliminary Luminosity 60pb™
1600~ o o 240r
= B Q * (&)
S | S f ‘ S 220 |
D1400f +y- D500} =0 2 200
= B%l DX > B |+Dx = 2001 |
o | = [B— :
Grzoo I o oot
E r ‘OEJEUUUT @ 160[
1000} + i = B
M [ N(D)=5344 +111 3 | N(D")=10508 +147 Q 1401
800} 15005 L 120
- i 100F-
s00r 1000[- 8of-
400+ %% i 60|
L 500 ustee 40F
200 r F
I 20— ] \ %, 1
L : ! i ! ‘ L . | i ! ‘ = il : AT AR
97 1.8 1.9 2.0 97 1.8 1.9 2.0 o435 0140 0145 0.150 0155 0.160
2 2 2
m(Knmw) [GeV/c™] m(Km) [GeV/cT] M(Kzm)-M(Km) [GeV/c™]
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Y via BO>ntn / B> KK

CDF not "optimized” fo measure final states with =, y

- Measurement of a in B>h*h- not competitive with B-factories
Promising alternative approach (R.Fleischer):

- B9->ntn- measures sin2(B+y) with O(30%) penguin pollution

- Contamination is canceled using B,>K*K-up to U-spin symmetry
breaking O(20%)

Dominant Sub-dominant  Aer(D) = Acp xcos AMt + A7y xsin AMt
» G A% (zr) = —2d sin@sin y + O(d*)
o _—u .
%TE U W d :.'.U,C,t '... dir _ 2/12 c . 12 /\2
b U b —d AT (KK)= —sin@siny +0((%/)°)
W d(1—2)
u AN (KK)= 24 cos@sin y + O((%/)7)
BAKK WS e
b—:- % —s b U A% (zz)=sin2(f+y)+2d cos O

[cos ysin2(B+y)—sin(2 8 + )|+ O(d?)
Decayes related by exchange d<»s (SU(3) U-spin)
* Measurement of the 4 time-dependent asymmetries
* Combined fit_to the 4 experimental observables (sin(2p) from J/wK.):
+ d=P/T ~ 0.3, 6=strong phase of The ratio P/T, vy, B weak phases
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B flavour tagging

“Identify the flavor of B at production”

1. Identify B and
its decay flavor

Crucial item for mixing measurements /

2. Decay length |

OST (opposite side tagging):

B's are produced in pairs - measure flavor of opposite B

»JETQ: sign of the weighted average charge of
opposite B-Jet

»SLT: identify the soft lepton from semileptonic
decay of opposite B

SST (same side tagging):
BO (B9) is likely to be accompanied close by a nt+ (7—)

» Search for the track with minimum P-REL

D. Tonelli - B Physics at CDF - Moriond EW - March 03
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NEW: "Kaon b-taggers”

» Exploit K/ separation of nhew TOF
» Well suited for strange B mesons

—_
o]
~ =

Same Side K: a B, (BY) is likely to be accompanied
close by a K+ (K-) from fragmentation

(L

Opposite Side K: due to bsc—s it is
more likely that a B
meson will contain in
final state a K- than a

57 % tagged
7 with TOF

o
;

Entries /0.2 Gallle
&
0

K+ i [
— to identify a B look for a K- from the
decay of the opposite B 2 é
. L by
a = 4 =) a8 1
Faon momantum [GBE:I
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B Flavor tagging in CDF

Total Tagging Effectiveness

SDZ (%) RunI RunII
BO B,

OS Soft Lept |17 1.7 1.7
OS Jet Charge | 3.0 3.0 3.0
OS Kaon 2.4 (0) 2.4 (0)
SST 1.0 19 (1.4)
SST Kaon 42 (1.0)
Total 5.7 9.0 (6.3) [11.3 (5.7)

*Without TOF

D. Tonelli - B Physics at CDF - Moriond EW - March 03

¢: efficiency

How many times it is
possible to apply the tag

D = (1-2P,): dilution
How many times the tag is
wrong

c¢D?: determines the effective
statistics of the sample:

S>eD2S i
OA oC
A . =DA \ISDZS

mis

Through identification of =, K (e p) the TOF
allows ~doubling eD? for B® and B
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Lots of Charm from hadr. triggers:

With ~10 pb! of “hadronic trigger” data:

o CDF Runll Preliminary L=9.6pb™ CDF Runll Preliminary L=9.6pb"" N CDF Runll Preliminary L=9.6 pb &
v [D° = Kx + b o 9 asof
3 oo N0 DYV K| £ DO SKK | 3%
= - = 1600 + = 400
2 2 z
&4(]]0} 21400 + & 350
0 9 1200 » 300
=
2 3000 E 1000 § 250
(i} i
800 200}
2000} 500? 150}
—. e . w0 56701180 - 9020+110
263204490 g AR -
P78 18 182 184 186 188 19 192 104 P72~ 18 182 184 18 188 19 e im T im i T
K mass KK mass T Mass

Relative BR of Cabibbo-suppressed D° decays : Already competitive

I(D>KK)/T(D—>Kr) = 11.17 + 0.48 + 0.98 (syst) % Wwith CLEOZ results

I(Don n )/T(D—>Kr) = 3.37 + 0.20 + 0.16(syst) % (10fb-1 @ Y(45S))
O(107) fully reconstructed decays in 2fb-1

= Foresee a quite interesting charm physics program:
* D cross sections,

- CP asymmetries and Mixing in D sector, Rare decays, ...
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Production

.. possible explanation (Cacciari/Nason)

* Wide production of all B

hadron species 2> T Yamia Tov. et ]
Tevatron ideal environment to o1 dashed: pp=pup=to=V(mi+p7)
study production mechanisms s SOlid: po/Z < iy < Ribo
. < CTEQ5M1
. ?(—sec’rugn pp~>B+X measured S0z | D my - 475 GeV
in RunI is a factor 1.7 above £ [ dotted: Peterson,™ £(b~B)=0.375
QCD expectations 5 | € =000
. . 101 &= 5. CDF data
 Rich event sample will allow Theory: FONLL with N=2 fit
precise test of the observed L | | |
effect. 0 '5'"'13("{'15""20""25
Dm (GeV
[b-quark Correlations: Azimuthal A Distribution|
PT11 ;BE.T E‘QWC P\ﬂhiy
_ 1l <1 Ivzel <c1
- High statistics + improved acceptance 2 0410 ammmmnn e st
.. . N
- precision measurements of the correlations in
bb production (separation of various production . S > <
mechanisms) oot~ S ——

|A¢| (degrees)

D. Tonelli - B Physics at CDF - Moriond EW - Mar«

Pythia Total Creation




